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ABSTRACT 
Two formulations of pine oil (BBR2 and Norpine 65) were tested for effec

tiveness in preventing attacks by mountain pine beetle and reducing brood produc
ition at different population levels on lodgepole pine trees. Pheromone-baited trees 
sprayed with BBR2 had a lower attack intensity than baited check trees and a lower 
brood success than either baited check trees or baited trees sprayed with Norpine 
65. Only at a low population level was attack intensity reduced by both pine oil 
treatments. The proportion of attacked trees within 10m of the treated trees was 
lower in low than in high populations but showed no difference among treatments. 

RESUME 
On a verifie l'efficacite de deux preparations d'huile de pin (BBR2 et Norpine 

65) pour prevenir les attaques des dendroctones du pin ponderosa et reduire la pro
duction d'une couvee chez les insectes a differents niveaux de population habitant 
des pins tordus. Avec Ie BBR2, l'intensite de l'attaque des arbres pieges avec des 
pheromones a ete moins elevee que dans Ie cas des arbres temoins pieges, et les 
couvees ont ete moins nombreuses que dans Ie cas des arbres temoins pieges ou des 
arbres pieges arroses avec du Norpine 65. L'intensite de l'attaque a ete reduite par 
les deux preparations a de faibl es niveaux de population seulement. La proportion 
des arbres attaques a 10 m de distance des arbres traites a ete moindre a des faibles 
niveaux de population qu'a des niveaux eleves, mais l'emploi de l'une ou de l'autre 
preparation n'a fait aucune diffet rence. 
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INTRODUCTION 
Pine oil (Norpine 651) has been demonstrated to 

be effective in preventing attack on treated and un
treated neighboring trees by three species of Den
droctonus bark beetles (Nijholt and McMullen 
1980, Nijholt et ai. 1981) , and by ambrosia beetles 
on logs (Nijholt 1980). Another formulation of pine 
oil (BBR2') appears to be effective also in preven
ting attack by mountain pine beetle, (D . 
ponderosae Hopk.) , on lodgepole pine, Pinus con
torta Douglas, (Nijholt, personal communication). 
However , BBR2 in fibreboard pieces distributed on 
the ground at the rate of 50 flha (McMullen and 
Safranyik unpublished' 1983) or fastened on baited 
trees (Nijholt , personal communication) did not 
prevent attack on lodgepole pine by mountain pine 
beetle except in one location where population 
pressure might already have been low. 

effectiveness in preventing attacks on treated and 
neighboring untreated lodgepole pine trees. 

This report describes a study in which both pine 
oils , BBR2 and Norpine 65' , were used in locations 
with different beetle populations to compare their 

INorthwest Petrochemical Corp., Anacortes. \Vash . 
'Safer Agro-chem . Ltd ., Victoria. B.C. 
'McMullen. L. H. and L. Safranyik. 1983. Effect of pine oil 

distributed in fibreboard on the ground for protecting lodgepole pine 
from mountain pine beetle attack. File Rp!. 2 PP. 1 table, 2 maps. 
Pacific Forest Resea rch Centre, Victoria , B.C. 

4Similar to that used by Nijholt (1980) but w ith 0: and (3 pinene 
removed. 

MA TERIALS AND METHODS 
The study was carried out in mature (80 yrs . +), 

predominantly pure lodgepole pine stands of poor 
to medium site quality in the Cariboo Forest 
Region . The beetle population in each stand was 
rated as high or low on the basis of general tree mor
tality within the area. The locations of each stand 
and its population rating were as follows. 

a) Alexis Lake Road, high population. 
b) Tsuh Lake, high population. 
c) Tyee lake, low population . 
At each location 27 trees were selected for treat

ment in three 3 x 3 Latin squares. Treatment trees 
were at least 20 m apart and had a dbh of at least 
20 cm . On July 4 and 5, 1984, before the attack 
period, BBR2 and Norpine 65 oils were sprayed on 
the lower 3.5 m of the bole of the respective treat
ment trees at the rate of approximately 2 e per tree 
(0 .55 elm' bark area) with a garden type pressure 
sprayer . The check treatment trees were left 
unsprayed. Each treatment tree was baited with 
0.5 cc of trans-verbenol and 0.5 cc of myrcene in 
separate, size 00, BEEM® capsules. The treatment 
trees , as well as those trees within 10 m, were ex
amined for attack (entrance holes) between August 
3 and 13 (Table 1), after the attack period . The 
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TABLE 1. Effect of two pine oil formulations (Norpine 65 and BBR2) on attack and brood success by moun
tain pine beetle on pheromone-baited and adjacent' lodgepole pine trees in stands with different 
population levels. 

Population T["eatment3./ Treatment trees _-.MJ ac e.n t!./ trees 
Level Dbh (cm) Mean Attack Mean No. galleries Number Mean Pe rc.cntage 

X S- Index wi th brood.'!./ >10cm dbh altacked x 

High NOLpine 65 31.1 1.3 3 . 6 .3 93 54 
BBR2 31 .0 1.2 3. 0.4 138 57 
Check 28 .1 1.1 3.6 2.4 III 49 

All 30. 0 . 7 , 4a~/ 1.7 342 SOa 

High Nor-pine 65 31. 8 .8 . 1 3. 4 101 51 
BBR2 30 .3 .0 .1 1. 2 144 46 
Che c k 31. 3 2.6 .8 .3 136 39 

All 31.1 1.1 2 . 7a 2.7 381 46a 

Low Norp ine 6 5 38. 3 .3 0 . 0 51 0 
BBR 2 37. 2 . 1 0 . 0 45 
Chec k 34 .2 .8 .8 25 14 

All 36 .8 .5 0 . 6b 121 6b 

lWithin 10 m of treatment trees. 
29 trees/treatment/location . 
35 galleries of each attacked tree examined . 
4Means of the same level in columns follow ed by different letters are significantl y different. Student Newman Keul's range tcst (P = :5 

.05). 

number of attacks on each treatment tree was 
recorded in classes of 0, 1 to 5,6 to 10, 11 to 15, and 
16 or more, and indexed as 0, 1, 2, 3, and 4, respec
tively. To determine the impact of the pine oil on 
brood success, five galleries on each attacked treat
ment tree at the two locations with high population 
levels were exam ined for the presence of brood on 
14 November. The indexed attack classes and the 
num ber of galleries with brood were transformed to 
(X + .375)0.5 . Analysis of variance and Student 
Newman Keul"s range tests were used to compare 
means. Analysis of variance with arc-sine transfor
mation was made on the percentage of trees attack
ed within 10 m of treated trees. 

RESULTS AND DISCUSSION 

Of the 425 adjacent trees with a dbh greater than 
20 cm, 49.6% were attacked, and of 419 trees with 
a dbh less than 20 cm, 16.0 % were attacked. 

The indexed attack data showed a significant dif
ference (P s .05) among locations and treatments 
(Table 1). The trees in the two high population 
areas had higher indices than those in the low 
population area and BBR2 had a lower index than 

the check treatment. Analysis of individual loca
tions indicated that only at the low population loca
tion, where the check was higher than either pine 
oil treatment, was there a difference among 
treatments. Also, the percentage of attacked trees 
adjacent to the treated trees differed only among 
locations; the low population location had a smaller 
percentage of adjacent trees attacked. This result 
confirms the original population rating of the stand. 

Brood success for the BBR2 treatment was 
significantly lower (P<O.OI) than either the Nor
pine 65 or check treatments (Table 1). 

These data suggest that where the beetle popula
tion pressure is high, pine oil will not effectively 
prevent attack on trees baited with trans-verbenol 
and myrcene, but it will be effective where popula
tions are low. 

The data do not support any real differences bet
ween BBR2 and Norpine 65 in prevention of attack 
but BBR2, unlike Norpine 65, did reduce the brood 
success in terms of the number of galleries with 
brood in treatment trees. 

A study is needed to determine if attacks on un
baited trees can be prevented. 
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